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[57] ABSTRACT

A degassing or purging process is disclosed for the
removal of unpolymerized gaseous monomers from
solid olefin polymers. The disclosed process comprises
conveying the solid polymer, e.g. in granular form, to
the top of a purge vessel by means of an inert gas
stream, feeding an inert gas stream to the bottom of the
purge vessel and countercurrently contacting the solid
polymer with the inert gas purge stream to strip away
the gaseous monomers evolved from the solid polymer,
and recycling a portion of the resulting stream to the
purge vessel. In one embodiment, the recycle serves as
the conveying gas and in another embodiment as the
purge stream. The process is especially useful in purg-
Ing gaseous unpolymerized hydrocarbon monomers

from low pressure-polymerized, low density ethylene-
hydrocarbon copolymers.

11 Claims, 4 Drawing Figures
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DEGASSING PROCESS FOR REMOVING
UNPOLYMERIZED MONOMERS FROM OLEFIN
POLYMERS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a process for remov-
ing unpolymerized gaseous monomers from solid olefin
polymers; and more particularly and in a preferred
embodiment, to a process for removing unpolymerized
gaseous hydrocarbon monomers from granular, low
pressure-polymerized, low densuy ethylene—hydroear-
bon polymers.

2. Description of the PI’lOI‘ Art T

Low density ethylene polymers (i.e., ethylene poly—
mers ‘having a density of about 0.94 g/ce and lower)
have 1n the past been made commercially by a high
pressure (1.e., at pressures of 15,000 psi and higher)
homopolymerization of ethylene -in stirred and elon-
gated tubular reactors in the absence of solvents using
free radical initiators. Recently, low pressure processes
for preparing low density ethylene polymers have been
developed which have significant advantages as com-
pared to the conventional high pressure process. One
such low pressure process is disclosed in commonly-
assigned, copending U.S. applications Ser. No. 892,322,
filed Mar. 31, 1978, now abandoned, and_ Ser.
12,720, filed Feb. 16, 1979, now U.S. Pat. No. 4,302,565,
the disclosures of which are hereby. lncorporated herein
by reference (a forelgn-ﬁled application. corresponding
thereto has been published as European Patent Publica-
tion No. 4647). Ethylene polymers made by such a low
pressure. process may be formed into film by known
techmques and such film is extremely tough and is use-
ful in packaging applications.

- The above-identified copending appllcatlons disclose

a low pressure, gas phase process for producing low
densuy ethylene copolymers having. a wide density

range of about 0.91 to about 0.94 g/cc and a melt flow -

ratio of from about 22 to.about 36 and which have a
relatively low residual catalyst content and a relatively
hlgh bulk density. The process comprises copolymeriz-
ing ethylene with one. or more C3 to Cg alpha-olefin
hydrocarbons in the presence of a high activity ‘mag-
nesium-titanium complex catalyst prepared under spe-
cific activation conditions with an organo aluminum
compound. and 1mpregnated In a porous inert carrier
material. The copolymers (as applied to these polymers,
the term “copolymers” as used herein is also meant to
include polymers of ethylene with 2 or more comono-
mers) thus prepared are copolymers of predomrnantly

No.

10

2

pound, admixing the support with the dlssolved precur-

sor followed by drying to remove the solvent. The

resulting impregnated support may be activated by
treatment with an activator ‘compound (e g. triethyl
aluminum). |

The polymerization proeess may be conducted by
contacting the monomers, in the gas phase, such as in a
fluidized bed, with the activated catalyst at a tempera-
ture of about 30° to 105° C. and a low pressure of up to
about 1000 psi (e.g., from about 150 to 350 psi).

The resulting granular polymers may contain gaseous
unpolymerized monomers including hydrocarbon mon-

~ omers. These gaseous monomers should be removed
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(at least about 90 mole percent) ethylene and a minor

portion (not more than 10 mole percent) of one or more
C3;to Cg alpha-oleﬁn hydrocarbons which should not
contain any branching on any of their carbon atoms
which is closer than the fourth carbon atom. Examples
of such alpha-oleﬁn hydrocarbons are propylene, bu-
tene-1, hexene-1, 4-methyl pentene-1 and octene-1.

The catalyst may be prepared by first preparing a 60

precursor from a titanium compound (e.g., TiCls), a
magnesium compound (e.g., MgCly) and an electron
donor compound (e.g., tetrahydrofuran) by, for exam-
- ple dissolving the titanium and magnesium compounds

in the electron donor compound and 1selat1ng the pre-

cursor by crystalhzatlon A porous inert carrier (such as
silica) is then impregnated with the precursor such as by
dlsselvmg the precursor in the electron donor com-
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from the granular resin for safety reasons, since there is
a danger of explosion if the hydrocarbc)n monomer
concentration becomes excessive in the presence of
oxygen. In addition, proper disposal of the hydrocar-
bons is requlred in order to meet enwronmental stan-
dards concermng hydrocarbon emissions. .
The prior art teaches techniques for removing vola-

tile unpolymerized monomers from polymers of the

corresponding monomers. For example, U.S. Pat. No.
4,197,399 discloses a process for removing residual
vinyl chloride monomer present after polymerlzatlon of
wnyl chloride polymers in the form of an aqueous dls-
persion. The proeess comprlses heatlng the polymer at

least to its glass transition temperature and stripping the

polymer at the elevated temperature by an 1nert fluld
such as air, nitrogen or steam.

U.S. Pat. No. 3,594,356 discloses a polymer recovery
process for the removal of pelymer from solvent. After
an initial flashing operation and smng the resultlng solid
polymer particles, the polymer is purged in two stages
with an inert gas such as nitrogen. Any unreacted mon-
omer may be removed by venting and/or flashing.

U.S. Pat. No. 3,450,183 discloses a process for the
recovery of polyeleﬁn solids from a solution eontaimng
same, which comprises flashing to obtain a solid con-

centrate and thereafter subjecting the chopped solids to
a mixing action countercurrent to a stream of inert

purge gas such as nitrogen. Any unreacted oleﬁn canbe '

removed by venting and/or flashlng

SUMMARY OF THE INVENTION -

The present invention is a degassmg or purglng pre-,
cess for removing unpolymerized. gaseous monomers
from solid olefin polymers. Specrﬁeally, the process of
the present invention comprises conveying the solid
polymer (e.g., in granular form) to a purge vessel by
means of an inert gas stream, contacting the polymer 1 n
the purge vessel with a countercurrent inert gas purge
stream to strip away the monomer gases which are
evolved from the polymer, and recycling a portion of
the resulting inert gas-monomer gas stream to the purge
vessel. In one embodiment, the recycled stream serves
as the conveying stream to feed the polymer to the
purge vessel. In another embodiment, the recycled.
stream serves as the purge stream fed to the bottom of
the purge vessel. In a preferred embodiment, gaseous
unpolymerized hydrocarbon monomers may be purged

from granular, low pressure-polymerized-low density

ethylene-hydrocarbon copolymers by the proeess of the
invention. | |

BRIEF DESCRIPTION OF THE DRAWINGSj

FIGS. 1 and 2 1llustrate different embodlments of ther |
present 1nvent10n S
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- FIGS. 3 and 4 illustrate the variation in residence
times with purge ﬂow rates and final monomer concen-
trations. | o | -
~ DESCRIPTION OF THE PREFERRED
EMBODIMENTS

For purposes of ease of description only, the present
mvention will be described herein with reference to low
pressure-low density ethylene copolymers, although it
1s to be expressly understood that the invention is not to
be limited thereby. Rather, it is the intention to be lim-
ited only by the scope of the claims appended hereto.
For example, the gas purging process of the present
invention may be employed to purge solid olefin poly-
mers other than low pressure-low density ethylene co-
polymers, such as-homopolymers of ethylene and prop-
ylene and other copolymers of ethylene.

As used herein, the language “low pressure- -low den-
sity ethylene copolymers” means copolymers of at least
about 90 mole percent ethylene with no more than
about 10 mole percent of at least one Cj3 to Cg alpha-ole-
fin hydrocarbon comonomer (e.g., propylene, butene-1,
hexene-1, 4-methyl pentene-1, and octene-1) which are
copolymerized under low pressure (e.g., 150 to 350 psi).
Such copolymers normally have a density no. greater
than about 0.94 g/cc and typically their density 1s from
about 0.91 to about 0.94 g/cc. In addition, such copoly-
mers generally have a narrow molecular weight distri-
bution range (Mw/Mn) of about 2.7 to 4.5. A specific
example of one method for preparing such copolymers
is more fully described in the aforementioned. copend-
ing U.S. applications Ser. Nos. 892,322 and 12, 720, and
reference may be made to such applications for a more
complete disclosure. ‘The gas phase process disclosed in
those applications produces granular polymers which
may have an average particle size diameter on the order
of about 0.03 to about 0.05 inch. |

~ Depending upon the conditions of reaction and the
particular hydrocarbon comonomer, the resulting solid
low pressure-low density ethylene c0polymers may
contain an amount of gaseous unpolymerized mono-
mers (which may include ethylene, one or more of the
hydrocarbon comonomers, saturated hydrocarbons and
non-reactive hydrocarbon olefins) which may be as
high as about 1.5 to 4.5 weight percent. Environmental
restrictions may prevent the direct venting to the atmo-
sphere of such hydrocarbons and more importantly,
safety considerations generally require the hydrocarbon
content to be reduced to avoid the possibility of explo-
sion upon contact with oxygen. The present invention
may be employed to accomphsh these desu'ed objec-
tives.

Broadly, the process of the present invention com-
prises countercurrently contacting the solid resin parti-
cles containing the unpolymerized monomer gases with
an'inert gas purge stream whereby the monomer gases
evolve from the resin particles and are stripped away by
the purge stream; and recycling a portion of the result-
Ing gas stream to the purging step. The process is nor-
mally performed in a continuous fashion although it is
possible to perform it batchwise as well.

The process of the present invention is believed to
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involve only a physical process, i.e., the monomer gases

are only entrained or otherwise contained within and
between the resin particles and diffuse out into the
countercurrent gas purge stream. The diffusion of the
monomer gases into the purge gas occurs until an equi-
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librium is established between the monomeér concentra-

"
tion in the resin and in the purge gas. A large difference
between monomer concentrations in the resin and in the
purge stream obviously favors a hlgh rate of diffusion.
In addition, the rate of diffusion is dependent to a de-
gree upon the temperature and pressure within the
purge vessel, with higher temperatures favoring hlgher
diffusion rates and therefore lower residence times in

the purge vessel and with lower pressures also favoring
higher rates of diffusion. The rate of diffusion also de-

pends .on the resin particle size and particle morphol-—
ogy, with the rate being higher for smaller particle sizes.
Therefore, dependmg upon the initial monomer con-
centration in the resin and the final concentration de-
sired, the residence time of the resin in the purge vessel
can be determined using known mass transfer tech-
niques based on the resin temperature, particle size
distribution and morphology, rate of flow of purge gas,
the pressure in the purge vessel, and the size of the
purge vessel. For low pressure-low density ethylene
copolymers a residence time on the order of about 50
minutes is generally preferred to reduce the hydrocar-

bon monomer concentration to a safe and environmen-

tally-acceptable value. It is preferred to feed to the
purge vessel a purge gas which contains as little as
possible or no hydrocarbons. Of course, €Conomic con-
siderations also affect the design -of the purge vessel.
Those skilled in the art will be able to practice the pres-
ent invention based upon the more detailed dlscussmns
contained hereinbelow and using standard chemical
engineering techniques. FIG. 4 of the drawings demon-
strates the ideal residence times necessary to achieve
certain hydrocarbon concentrations in a resin at the
conclusion of purging for certain purge gas flow rates.
The data is based on a low pressure-polymerized ethy-
lene-1-butene copolymer having a density of 0.918 g/cc,
a 2.0 Melt Index, a starting temperature of about
80°=85" C., an initial hydrocarbon concentration of
13820 ppm by weight (i.e., 1.38% by weight) and pure
nitrogen as the purge gas. The curves show that the
residence time necessary to achieve a certain ﬁnal hy-
drocarbon concentration decreases w:th increasing
purge gas flow rates.

The drawings illustrate two embodiments of the pro-
cess of the present invention. Referrmg to FIG. 1, a
purge vessel or tank 10 is shown which is provrded with
conventional dust collectors 11. An inert gas purge is
fed via stream 20 to the bottom of purge vessel 10 and
a solid resin is conveyed in an inert gas via stream 18 to
the top thereof. The resin is fed to the purge vessel 10
and the purge vessel is designed such that the resin
flows downwardly through the vessel in substantially
plug flow fashion. By “plug flow” is meant equal move-
ment of the resin particles throughout a cross-section of
the purge vessel such that all of the resin particles have
a substantially equal residence time in the vessel.

The inert gas purge flows upwardly through the
purge vessel countercurrently against the resin and
sweeps away the gaseous monomers which evolve from
the resin. The resulting gas stream 12 exiting from purge
vessel 10 contains the purge gas, the conveying gas and
evolved monomer gases and a portlon thereof is recy-
cled back to purge vessel 10 as the resin conveying gas.
As shown in FIG. 1, stream 12 is fed sequentrally
through a cooler 13, blower 14 and cooler 15 (which is
optional depending upon the design of the blower) after
which one portlon thereof is vented to a flare via stream
16 and resin i1s added via stream 17 to the remaining
portion thereof which is employed as the conveying
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stream 18. The purged resin exits purge vessel 10 via
- stream 21, having a reduced monomer gas content.

An alternate embodiment is shown in FIG. 2 of the
drawings, where the gas recycle is used as the purge gas
instead of the resin conveying gas as in FIG. 1. Refer-
ring to FIG. 2, resin is fed via stream 25 to an inert gas
stream 31 and the resin is conveyed to purge vessel 22
by the inert gas via stream 24. The countercurrent
contact of purge gas and resin (flowing in plug flow
fashion) in purge vessel 22 produces a gas mixture exit-
ing purge vessel 22 via stream 27 which contains con-
veying gas, purge gas and evolved gaseous monomers
and a reduced monomer gas-content resin exiting via
stream 32. Part of gas stream 27, downstream of a
blower 28, is fed to a flare via stream 29 and the remain-
g portion, after cooling in a cooler 30, is recycled to
purge vessel 22 as purge gas via stream 33. Conven-
tional dust collectors 23 may be provided within purge
vessel 22 as in the embodiment of FIG. 1.

Conventional materials handling equipment and tech-
niques may be employed in the process of the present
invention. It is preferred, however, to use a purge vessel
which has a conical-shaped bottom as shown schemati-
cally in the drawings. In this case, in order to obtain the
preferred plug flow of resin, it may be necessary to
utilize an inverted conical insert or other means inside
the bottom of the purge vessel. The height of this insert
may be adjusted in order to provide the desired effect.

Such inserts are commercially available. The purpose of
the dust collectors, which are also preferred, is to pre-

vent the resin particles from being carried out of the top
of the purge vessel with the exiting purge gas. Conven-
tional dust collectors, such as commercially-available
bag filters, may be employed. Similarly, conventional
coolers and blowers may be employed to provide the
necessary materials handling capability and to control
the temperature and pressure of resin and purge gas.
The temperature of the resin in the purge vessel is not
critical and is normally dependent upon the temperature
at which it is obtained from the polymerization reac-
tton. However, the resin temperature affects the resi-
dence times as discussed below. In the case of low pres-
sure-low density ethylene copolymers, the resin may be
obtained in the form of solid particles directly from the
polymerization reaction at a temperature of about
80°-85° C. It is economically desirable not to add addi-
tional heat to the resin before feeding same to the purge
vessel. It 1s also necessary to keep the resin temperature
lower than its softening or melting point which in the

case of low pressure-low density ethylene copolymers is
about 100°-110° C. As indicated above, the higher the

temperature in the purge vessel, the higher the rate of

diffusion of the monomer gases from the solid to the
purge gas. However, economic considerations may
prevent additional heat from being added to the resins.
Satisfactory results can be obtained by directly feeding
the resin at its reaction temperature to the purging oper-
ation, even considering the fact that its temperature
may decrease or increase slightly due to the tempera-
ture of the conveying gas.

The inert purge gas is preferably fed to the bottom of
the purge vessel at ambient temperature although any
temperature up to about the temperature of the resin is
acceptable. It is also preferred to provide a low positive
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pressure in the purge vessel since the rate of gaseous 65

monomer diffusion is higher at lower pressures. It is
however also preferred to maintain a positive pressure
in the purge vessel and to avoid a vacuum since any

6

vacuum may have the effect of drawing into the system
alr or oxygen which would create safety problems in
view of the explosive nature of the hydrocarbon mono-
mers at higher concentrations. Although the proper
pressure depends on many factors, those skilled in the
art are capable of making that determination using
known mass transfer techniques. In the case of low
pressure-low density ethylene copolymers, the pressure
of the purge gas fed to the bottom of the purge vessel is
preferably about 1 psig although it may be as high as 15
psig or greater.

It is also preferred to provide a gas barrier means at
the resin outlet from the purge vessel (e.g., in streams 21
and 32 1 FIGS. 1 and 2, respectively) to prevent air or
oxygen from entering the purge vessel. Such gas barrier
means may be any device which prevents upflow of air
into the purge vessel.

It 1s also preferable to provide as uniform a flow of
purge gas through the vessel as possible. To achieve
this, it may be necessary to provide a plurality of uni-
formly-spaced openings or other flow distribution de-
vices in the bottom of the purge vessel for feeding the
purge gas. In addition, it is preferred to feed the purge
gas through the vessel at or above a minimum velocity
In order to obtain a more uniform distribution of purge
gas. For purposes of the present invention, it is pre-
ferred to feed the purge gas through at a rate of at least
about 1 linear foot per minute. FIG. 3 of the drawings
demonstrates the theoretical sensitivity of purge rate
(using pure nitrogen as the purge gas) on the residence
time required to reach a specified hydrocarbon concen-
tration in a resin (a low pressure-polymerized ethylene-
1-butene copolymer; density=0.918 g/cc; 2.0 Melt In-
dex). The curves in FIG. 3 show that the residence time
decreases with increasing purge rate and increasing
purge velocity, although the rate of decrease of resi-
dence time-slows significantly with increasing purge
rates and velocities.

The rate of flow of resin through the purge vessel is
not critical and depends upon the minimum residence
time necessary to reduce the concentration of gaseous

‘monomers 1n the resin to the desired level. It is pre-

ferred to reduce the hydrocarbon monomer gas content
In the resin to below about 25-50 parts per million by
weight, although the extent to which the hydrocarbon
monomer concentration must be reduced depends upon
both environmental and safety requirements. In any
event, the purging process of the present invention is
effective to substantially reduce the hydrocarbon mon-
omer gas content of low pressure-low density ethylene
copolymer resins. -

The inert gas employed in the practice of the present
invention may be any gas which is inert both to the resin
being purged and the particular gaseous monomers
being removed. The preferred purge gas is nitrogen
although other gases inert in the process may be em-
ployed. It is preferred that the nitrogen content of the
purge gas be at least about 90% and that oxygen be
excluded from the purge gas. The maximum permissible
oxygen content varies depending upon the particular
hydrocarbon monomer gas being stripped. As the con-
centration of hydrocarbons increases in the presence of
oxygen, the danger of explosion also increases, and this
level varies with different hydrocarbons. Ideally, there
should be no oxygen in the purge gas although a small
amount can be tolerated depending upon the hydrocar-
bon concentration in the purge vessel and the mono-
mers being stripped. Those skilled in the art can easily
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determine the tolerable oxygen levels given a particular
monomer. Of course, the inert purge gas may also in-
clude small amounts of the gaseous monomers, although
as their concentration increases, their diffusion rate and
hence the resin residence time will be affected as dis- 5
cussed above. Other advantages of employing relatively
pure nitrogen as a purge gas are that more hydrocarbon
gases can be stripped from the resin particles and any
‘pure nitrogen that may be discharged with the exiting
resins does not contribute to atmospheric emissions as
would gases containing impurities. It is therefore pre-
ferred that the purge gas be pure nitrogen and accord-
ingly the embodiment shown in FIG. 1 of the drawings

10
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TABLE Il-continued
Top of
Purge
Stream 12 16 17 Vessel 20 a1
(psig)
EXAMPLE II

The procedure of Example I is repeated except that
larger amounts of resin are processed. The mass balance

18 shown 1n Table III below and the typical tempera-
tures and pressures are shown in Table IV below.

1s preferred over that of FIG. 2. In the latter, the recy- TABLE III
cle purge gas stream contains some gvolved monomer 15 Componont/Stream 2 16 17 " "
gases thus lowering the extent to which the monomers = —
. : : - itrogen (pounds
gas concentration in the resin can be reduced. ver hour) %39 €1 39 539 13
EXAMPLE | Resin (pounds per hour) D D 22500 22500 22500
Hydrocarbon in Resin
An ethylene-1-butene copolymer (density=0.918 20 (bs. per Ib. of resin)
g/cc; 2.0 Melt Index) is prepared by the gas phase pro- Ethylene 0 0 0023500235 0
. o th . . . b Butene 0 D 01140 01140 .000049
cess disclosed in the copending applications described non-reactive
above. Using apparatus set up as shown in FIG. 1, the hydrocarbons D 0 00007 00007 000001
copolymer particles are purged with pure nitrogen. The ggdmcall']bﬁn)in Gas
: : s. per hour
mass balance is shown in Table I below. 25 Ethylene 1393 32 2 1340 9
TABLE I Butene h757 158 100 6500 )
. . non-reactive
Component/Stream 12 16 17 [8 21 hydrocarbons 59 ﬂ 1 50 0
Nitrogen (pounds
per hour) | 2157 160 8BS 2082 B6 30
Resin (thousands of | | TABLE IV
pounds per hour) 0 D 13.2 13.2 13.2
Hydrocarbon in Resin Top of
(Ibs. per 1b. of resin) Purge
Ethylene 0 D 00235 00235 0 Stream 12 16 17  Wessel 20 21
Butene | 0 1 01140 01140 .000049 35 Before Blower Blower
Eﬂg-reactl;ve 0 ) 0007 00007 000001 Cooler Suction Exhaust
ydrocarbons : , . | | o
Hydrocarbon in Gas rr"{'gr;p. 83 40 50 65 85 53 T.a_rn ‘ 80
(lbs. per hour) p ‘ 0.8 0.8 6 'I 6 | mﬁn \
Ethylene 1218 #1 &0 1187 0 '(“25') * | ' | -
Butene 3048 23 T2 2897 D Po15
non-reactive 40
hydrocarbons 53 4 3 52 )
| EXAMPLE III
The typical temperatures and pressures for the re- The same polymer as in Example I is polymerized
spective streams are shown in Table II below. and the apparatus of FIG. 2 is employed to purge the
TABLE II 45 resin particles. The results are shown in Table V below.
TABLE V
Description/Stream 25 31 27 29 34* 33 32
Total Flow Rate {lbs/hr) 35,160 11,000 12,300 11,500¢%* 400 800 35,000
Nitrogen (Ibs/hr) — 9,988 10,997 10,282 358 V1§ -
Hydrocarbons (1bs/hr)
Ethylene/Ethane 16 132 165 154 5 10 -
Butene i31 —_— 135 126 4 3 3
non-reactive
hydrocarbons 18 - 19 18 1 2 —_
ODxygen (Ibs/hr) —_ 880 984 920 32 b4 —_
Resin {lbs/hr) 34,995 — _ —_ — — 34,995
Temperature (°C.) RS 40 b0 120 50 30 h0
Pressure {psig) 15 I 0.1 5.0 1.1 1.1 3.5
*recycle to blower suction to prevent blower motor burnout
**includes 500 lbs/hr of N; leakage into purge vessel through stream 32
Top of What 1s claimed is:
Stream 0 6 17 f,:;f:l 0 31 i. A process for rf:moving unpolymerizeq gaseous
monomers from a solid olefin polymer containing said
Betore  Blower  Blower 65 gaseous monomers which comprises:
Cooler Suction Exhaust . : . P
Temp. 85 €0 o1 65 85 85  am. 20 conveying sa.1d polymgr to a purge ve§sel In a first gas
CC.) | bient stream, said gas being inert to said polymer and
Pres. 0.8 0.8 5 L6 1 2 2 monomers and containing substantially no oxygen;
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feeding a purge gas to said purge vessel, said purge
gas being inert to said resin and said monomers and
containing substantially no oxygen;
countercurrently contacting said polymer and said
purge gas in said purge vessel to produce a second
gas stream containing said purge gas, said convey-
Ing gas and said gaseous monomers and a polymer
stream having a reduced amount of said gaseous
monomers; and
recycling a portion of said second gas stream to said
purge vessel.
2. A process according to claim 1, wherein said recy-
cle stream 1s employed as said first gas stream.
3. A process according to claim 2, wherein said purge
gas comprises nitrogen.
4. A process according to claim 1, wherein said recy-
cle stream is employed as said purge gas. -.
5.A process according to-claim 1, wherein said purge
gas comprises nitrogen.. |
6. A process according to claim 1, wherem said poly-
mer is a low pressure-polymerized, low denmty ethy-
lene-hydrocarbon c0p01ymer
7. A process for removing unpolymerlzed gaseous
monomers from a solid low pressure-polymerized, low
density ethylene-hydrocarbon copolymer containing
said gaseous monomers which comprises:
conveying said copolymer, in granular form, to the
top of a purge vessel in a first gas stream and down-
wardly through said purge vessel in substantially
plug flow fashion, said gas being inert to said co-
polymer and containing said gaseous monomers
and substantially no oxygen;
feeding a purge gas to the bottom of said purge ves-
sel, said purge gas being inert to said copolymer
and containing substantially no oxygen and sub-

stantially none of the gaseous monomers being
removed;
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countercurrently contacting said copolymer and said
purge gas in said purge vessel to produce a second
gas stream containing said purge gas, said convey-
Ing gas and said gaseous monomers and a copoly-
mer stream having a reduced amount of said gase-
ous monomers; and

recycling a portion of said second gas stream as said

first gas stream. |
8. A process according to claim 7, wherein said purge
gas comprises nitrogen.
9. A process according to claim 7, wherein said re-
duced amount is less than 50 parts by weight of said
gaseous monomers per 1 million parts by weight of
copolymer.
10. A process for removing unpolymerized gaseous
monomers from .a solid low pressure-polymerized, low
density ethylene-hydrocarbon COpolymer contalmng
said gaseous monomers which comprlses
conveying said copolymer in granular form, to the
top of a purge vessel in a first gas stream and down-
wardly through said purge vessel in substantially
plug flow fashion, said gas being inert to said co-
polymer;
feeding a purge gas to the bottom of said purge ves-
sel, said purge gas being inert to said copolymer
and containing said gaseous monomers;

countercurrently contacting said copolymer and said
purge gas In said purge vessel to produce a second
gas stream containing said purge gas, said convey-
ing gas and a higher amount of said gaseous mono-
mers and a copolymer stream having a reduced
amount of said gaseous monomers; and

recycling a portion of said second gas stream as said

purge gas. | |

11. A process according to claim 10, wherein said

first gas stream comprises at least 90% nitrogen.
k% % kK
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